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Experimental 

Crystal data 

Ci 6 H 19 FN 3 O3 + C8H 5 O4 _ 0.5C 8 H 6 O4 

M, = 568.53 

Triclinic, PI 

a = 9.8901 (15) A 

b = 10.2420 (16) A 

c = 13.665 (2) A 

a = 89.304 (2)° 

ft = 74.672 (2)° 

Data collection 

Bruker APEX CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.948, r m;lx = 0.959 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.137 
S = 1.00 
5143 reflections 
394 parameters 



0.042 



Y = 71.617 (2)° 

V = 1263.5 (3) A 3 
Z = 2 

Mo Ka radiation 
jtt = 0.12 mm -1 
T = 296 K 

0.46 x 0.45 x 0.36 mm 



10704 measured reflections 
5143 independent reflections 
4031 reflections with / > 2cr(/) 
R in , = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.26 e A~ 3 

APmi,, = -0.28 e A~ 3 



In the title compound, C 16 H 19 FN 3 O3 + C 8 H5O4~0.5C 8 H 6 O 4 , 
the benzene-l,4-dicarboxylic acid molecule is located on a 
centre of symmetry. In the crystal, the molecules and ions are 
connected by intermolecular C— H- ■ O and O— H- ■ O 
hydrogen bonds and tt-jt stacking interactions [with a 
centroid-centroid distance of 3.402 (2) A], generating a 
three-dimensional supramolecular structure. 

Related literature 

For general background to the use of quinolones in the 
treatment of infections, see: Barbas et al. (2006); Basavoju et 
a/. (2006); Xiao et al. (2005). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 


D-H 


H- ■ A 


D-A 


D- 


H-A 


C15-H15B-01' 


0.97 


2.38 


3.274 (2) 


153 




05-H5B-07" 


0.97 (3) 


1.70 (3) 


2.6648 (15) 


169 


(2) 


Symmetry codes: (i) — 


-+ 1,-y, -z- 


hi; (ii) Jt — l,y, « 









Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL-Plus (Sheldrick, 2008); software used to prepare material 
for publication: SHELXL97. 

This work was supported by the Science and Technology 
Foundation of Southwest University (SWUB2007035). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2003). 



References 

Barbas, R., Marti, F., Prohens, R. & Puigjaner, C. (2006). Cryst. Growth Des. 6, 
1463-1467. 

Basavoju, S., Bostrom, D. & Velaga, S. P. (2006). Cryst. Growth Des. 6, 2699- 
2708. 

Bruker (2001). SADABS and SAINT. Bruker AXS Inc., Madison, Wisconsin, 
USA. 

Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Xiao, D.-R., Wang, E.-B., An, H.-Y., Su, Z.-M., Li, Y.-G, Gao, L., Sun, C.-Y. & 
Xu, L. (2005). Chem. Eur. J. 11, 6673-6686. 



Acta Cryst. (2011). E67, o909 



doi:10.1 107/S1 60053681 1009524 



Yan et a/ O909 



supplementary materials 



supplementary materials 
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4-(3-Carboxy-l-ethyl-6-fluoro-4-oxo-l,4-dihydroquinolin-7-yl)piperazin-l-ium 4-carboxyben- 
zoate-benzene-l,4-dicarboxylic acid (2/1) 

S.-W. Yan, H.-Y. Chen, G.-J. Zhang, Q. Liao and Y.-C. Liang 
Comment 

Norfloxacin [l-Ethyl-6-fluoro-l,4-dihydro-4-oxo-7-(piperazin-l-yl)quinoline-3-carbo-xylic acid] is member of a 
class of quinolones used to treat infections (Xiao et ah, 2005; Barbas et ah, 2006; Basavoju et ah, 2006). In this paper,the 
structure of the title compound, 1, is described (Fig. 1). In compound 1, benzene- 1,4-dicarboxylic acid is located on the 
centre of symmetry. The molecules and the ions are linked by intermolecular C — H— O and O — H— O hydrogen-bonding 

interactions (0 0 = 3.273 (2) A, 0—0 = 2.6648 (18) A) and n — jt stacking between the benzene ring of [H2norfJ + and 
aromatic ring of 1,4-H2bdc with the centroid-centroid distance of 3.402 (2) A, generating a three-dimensional supramolecu- 
lar structure. 

Experimental 

A mixture of Mn(CH 3 COO) 2 .4H 2 0 (0.061 g, 0.25 mmol), Norfloxacin (0.080 g, 0.25 mmol) and distilled water (10 ml) 
was stirred for 20 min. in air. The mixture was then transferred to a 23 ml Teflon-lined hydrothermal bomb. The bomb was 
kept at 393 K for 96 h under autogenous pressure. Upon cooling, yellow block of 1 were obtained from the reaction mixture. 

Refinement 

The H atoms bonded to C atoms were positioned geometrically and refined using a riding model approximation [aromatic 
C— H = 0.93 A, aliphatic C— H = 0.97 A], with (7 iso (H) = 1.2-1.5 C/ eq (C). The H on N atoms were located in a difference 
Fourier map, and refined with distances restraint of N — H = 0.90 A-0.95 A, and with (7i S0 (H) = 1.5-1.7 t/ e q(N). The H 
atoms bonded to O atoms were located in a difference Fourier maps and with (7i S0 (H) = 1 .4, 1.9 and 2. 1 U e q(0) for carboxyl 

groups of [FTmorf] , [1,4-Hbdc]" and 1,4-H2bdc, respectively. The O — H bonds are 0.87 A, 0.97 A and 1.01 A in carboxyl 

groups of [H 2 norfJ + ,[l,4-Hbdc]" and 1,4-H 2 bdc. 

Figures 



Fig. 1. The structure of 1. Displacement ellipsoids are drawn at the 30% probability level. H 
atoms havebeen omitted for clarity [Symmetry code: -x+2, -y, -z+1]. 
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4-(3-Carboxy-1 -ethyl-6-fluoro-4-oxo-1 ,4-dihydroquinolin-7-yl)piperazin-1 -ium 4-carboxybenzoate-benzene- 
1,4-dicarboxylic acid (2/1) 



Crystal data 

Ci 6 H 19 FN3O3 + -C 8 H 5 O,f-0.5C8H 6 O4 
M r = 568.53 

Triclinic, PT 
Hall symbol: -P 1 
a = 9.8901 (15) A 
b= 10.2420 (16) A 
c= 13.665 (2) A 
a = 89.304 (2)° 
(3 = 74.672 (2)° 
y= 71.677 (2)° 
V= 1263.5 (3) A 3 



2 = 2 

F(000) = 594 

D x = 1.494 MgnT 3 

Mo i&x radiation, A. = 0.71073 A 

Cell parameters from 10704 reflections 

6 = 2.5-26.4° 

li = 0.12 mm 1 

T=296K 

Block, yellow 

0.46 x 0.45 x 0.36 mm 



Data collection 



Bruker APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.948, r max = 0.959 
10704 measured reflections 



5143 independent reflections 

403 1 reflections with I > 20(7) 
R mt = 0.024 

6max — 26.4°, 0min — 2.5° 

A = -12-»12 

k = -U->l2 
/ = -17— »17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.042 

wR(F 2 ) = 0.137 

S= 1.00 

5143 reflections 
394 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = \I[q 2 {F 2 ) + (0.095P) 2 ] 
where P = (F 0 2 + 2P c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.26 e A" 3 

Ap m in = -0.28 e A~ 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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— U.U152 (O) 


A aao/; 
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05 


0.0263 (6) 


0.0604 (8) 


0.0531 (7) 


-0.0146 (5) 


-0.0095 (5) 


-0.0155 (6) 


06 


0.0265 (6) 


0.0708 (9) 


0.0519(8) 


-0.0039 (6) 


-0.0068 (5) 


-0.0122 (6) 
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0.0282 (5) 
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-0.0136(5) 


-0.0183 (5) 


0.0077 (5) 
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-0.0143 (6) 


-0.0146(6) 


0.0056 (6) 


09 


0.0783 (10) 


0.0429 (8) 


0.0424 (8) 


-0.0081 (7) 


-0.0208 (7) 


0.0090 (6) 



Geometric parameters (A, °) 



Fl— C6 


1.3576(16) 


C15— H15A 


0.9700 


CI— 02 


1.217(2) 


C15— H15B 


0.9700 
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1.321 (2) 
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1.4604(18) 


CI— C2 


1.479 (2) 


C16— H16A 


0.9700 
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C16— H16B 
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C2— C3 


1.426 (2) 


CI 7— 04 


1.2012(18) 
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1.2607 (18) 


CI 7— 05 


1.3225 (18) 


C3— C4 


1.4490 (19) 


C17— C18 


1.5025 (19) 


C4— C9 


1.402 (2) 


C18— C19 


1.387 (2) 


C4— C5 


1.404 (2) 


CI 8— C23 


1.387 (2) 


C5— C6 


1.349 (2) 


C19— C20 


1.388 (2) 


C5— H5A 


0.9300 


C19— H19A 


0.9300 


C6— C7 


1.413 (2) 


C20— C21 


1.389 (2) 


C7— C8 


1.391 (2) 


C20— H20A 


0.9300 
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61.86 (16) 


C7 — C8 — C9 — CA 


-3.3 (2) 


C16 — C15 — N2 — C14 




-53.27 (17) 


C3 — C2 — CIO — N3 


0.8 (2) 


C13 — C14 — N2 — C15 




55.27 (16) 


CI — C2 — CIO — N3 


-175.81 (13) 


C2 — C10 — N3 — C9 




-1.4 (2) 


Nl — C13 — C14 — N2 


-59.34 (17) 


C2 — CIO — N3 — Cll 




179.53 (13) 


N2 — CI 5 — C16 — Nl 


55.06 (16) 


C4 — C9— N3 — CIO 




0.64(19) 


OA — C 1 7 — C 1 8 — C 1 9 


174.08 (16) 


C8 — C9 — N3 — CIO 




178.82 (12) 


05— CI 7— CI 8— C19 


-3.4 (2) 


C4— C9— N3— Cll 




179.68 (12) 


04— CI 7— CI 8— C23 


-3.4 (2) 


C8— C9— N3— Cll 




-2.1 (2) 


05— CI 7— CI 8— C23 


179.09 (14) 


C12— Cll— N3— CIO 




98.46 (16) 


C23— CI 8— CI 9— C20 


1.5 (2) 


C12— Cll— N3— C9 




-80.58 (17) 


C17— C18— C19— C20 


-175.97 (14) 








Symmetry codes: (i) -x+2, -y, -z+1. 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D—A 


D — H- 


C15— H15B-01" 


0.97 


2.38 


1.21 A (2) 


153 


05— H5B-07 m 


0.97 (3) 


1.70 (3) 


2.6648 (15) 


169 (2) 


Symmetry codes: (ii) -x+1, -y, -z+ 


1; (iii)x-l,j>, z. 
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